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ATTNP OF 4M 1141 1988

SUBJECT Extended Year Estimate Final Report

TO HQ USAF/LEXP/LEYS

1. The Air Force has implemented several changes to Stock Fund Stratification
procedures. These changes ensure requirement policies match stock fund
stratification procedures. One of the approved changes is to include the
extended year (EY) as part of the Approved Force Acquisition Objective (AFAO).
As a result of this change, needed assets will now stratify in the extended
year and thus reduce inapplicable inventory totals.

2. The D062 Central Secondary Inventory Stratification (CSIS) is not yet
automated to include the extended year. Therefcre, we developed off-line
estimates of the amount of inventory which will stratify into the extended:
year. We estimate this change will result in a 16 percent reduction of
inapplicable inventory totals.

3. Our conclusions and recommendations are provided in Attachment 1. We
will distribute this report to the offices cited in Attachment 2. Point of
contact is Mr Mark Gaetano, HQ AFLC/MMAA, AUTOVON 787-5243 .
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MARVIN L. VI, USAF 3 Atch
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and Financial Management 2. Distribution List
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)CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

1. The total Approved Force Acquisition Objective (current year,
apportionment year, budget year, and extended year) reflects required assets
and should stratify as applicable inventory.

2. We needed to estimate the amount of inventory that stratifies into
the extended year, because it is not stratified separately in current systems
support division Central Secondary Item Stratification (CSIS) reports.

3. For June 1986, a total of 10 percent of the on-hand inventory
stratified in the extended year. Those assets should be considered applicable
inventory and should be included in the Approved Force Acquisition Objective.

4. The stratification program we developed to estimate the extended
year requirement and asset position can be used to estimate future stock
fund procedural or stockage policy changes.

RECOMMENDATIONS

1. Use our estimates for the extended year to show accurate applicable
inventory totals for budget submission. (OPR: HQ AFLC/MMMF)

2. Program the Requirements Data Bank (RDB) Central Secondary Item
Stratification (CSIS) report to stratify the EY separately.
(OPR: HQ AFLC/MMMG)

3. Use the stratification program developed for this report to estimate
the impact of future policy, procedural, and accounting changes.
(OPR: HQ AFLC/MMKA)
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ABSTRACT

In an earlier study, Stock Fund Stratification, we proposed, and the
Air Staff approved, several changes to Stock Fund stratification procedures.
These changes ensure requirements policies match stock fund stratification
procedures, and in so doing, reduce inapplicable inventory totals. One of
the approved changes is to include on-hand inventory to support the extended
year (EY) as applicable inventory. However, the EY changes are not yet
automated in the Consumable Item (D062) Central Secondary Item Stratification
(CSIS). So we developed off-line estimates of the amount of inventory that
would stratify in the extended year. In this report, we document our
methodology and estimate for the dollar value of inventory stratified in the
extended year (EY).
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EXECUTIVE SUMMARY

In a previous HQ AFLC/MMMA report Stock Fund Stratification, we evaluated
the current stock fund stratification methodology. As a result, we recommended
an additioiial year of inventory be added to the current Approved Force
Acquisition Objective (AFAO). This additional year is called the Extended
Year (EY). However, the current consumable item (D062) Central Secondary Item
Stratification (CSIS) does not stratify the extended year. So, AFLC needs a
way to estimate the Extended Year and identify its effect on the AFAO.

To determine the impact the extended year will have on the AFAO, we
developed a FORTRAN program to simulate the D062 CSIS. Our program computes
requirements and stratifies assets just as the current CSIS does, except our
program includes the Extended Year. We ran our program using the entire
population of actual D062 data from each of the five Air Logistic Centers.
We then matched our results to the actual CSIS for validation.

As a result of our analysis, the AFAO requirement will be increased by
approximately 20 percent. This translated into a 16 percent reduction of
inapplicable inventory totals. Using FY86 CSIS figures, that means $251.5
million of on-hand inventory would stratify in the EY as applicable inventory.

.5!

-pt'



TABLE OF CONTENTS

PAGE

ABSTRACT ...................................................... i

EXECUTIVE SUMARY ............................................. ii

CHAPTERS

1 THEPR LE .............................................. 1

2 ANALYSIS...................................................2

3 CONCLUSIONS AND RECO4MENDATIONS ....................... 4

APPENDIXES

A EXPLANATION OF CSIS REQUIREVETS. ...................... 5

B D062 SIMULATED REPORTS ................................ 12

REFERENCES ................................................... 20

4!

iii



CHAPTER 1

THE PROBLEM

BACKGROUND

Previous stock fund stratification procedures incorrectly reported needed
assets as inapplicable. In a previous MMMA report [Blazer], we recommended,
and the Air Staff approved, some changes to stratification procedures. As a
result, the definition of applicable inventory has been changed. In the
past, applicable inventory was basically the requirements objective (safety
level, pipeline quantities, and economic order quantity) plus two years of
demand. The new definition of applicable inventory will include the
requirements objective plus three years of demand. The additional year of
applicable inventory is called the Extended Year (EY). However, current
stock fund reports do not stratify the EY; those assets are currently included
in the economic retention category.

PROBLEM STATEMENT

Due to a change in stock fund stratification procedures, AFLC needs a
way to determine the amount of on-hand inventory that stratifies into the
Extended Year (EY).
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CHAPTER 2

ANALYSIS

OVERVIEW

We divide our analysis into two sections. The first section will describe
our analysis approach. In the second section, we highlight the results.

ANALYSIS APPM~ACH

In order to determine the Extended Year stratification, we developed a
FORTRAN program to simulate the stratification of inventory found in the
D062 Central Secondary Item Stratification (CSIS) Report. Ia our program,
and in the future D062 CSIS report, the Extended year will stratify after
the Budget year. The assets are stratified in the following order:

STRATIFICATION CATEGORIES

1. Other ACQ War Reserve Protectable
2. Stock Due Out
3. Demands, Current Year
4. Demands, Apportionment Year
5. Demands, Budget Year
6. De ands, Extended Year
7. Safety Level
8. Insurance
9. Production Leadtime

10. Administrative Leadtime
11. Procurement Cycle
12. Balance Other Acquisition War Reserve
13. Economic Retention
14. Contingency Retention
15. Potential DOD excess

Table 2-1

See Appendix A for details on how we stratified inventory into the various
categories. The assets are stratified against the requirement from top to
bottom; once the first requirement is satisfied the remaining assets are
stratified against the next lower-level requirement. This is done until all
the assets have been applied to a requirement strata.

2
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We ran our stratification program for each of the five Air Logistic
Centers using data from the EOQ-Master tapes dated the second quarter of
calendar year 1986 (April-June 1986). We ran the jrogram for all of the -,-
expense items at all five Air Logistic Centers; we did not use a sample.
The output from each of the ALC's was then entered into a spreadsheet so the
results could be totaled at the AFLC level. These results (listed in
Appendix B) were then used to estimate the new Extended Year Requirement.
The AFLC budget managers will use our approximation to update the AFAO, and
thus new applicable inventory totals. Also, due to the restratification,
the economic retention (inapplicable inventory) must be reduced by whatever
amount that was added to applicable inventory (i.e., the extended year
requirement).

RESULTS

We provide the detailed stratification results for each ALC in
Appendix B. Table 2-2 summarizes the percent of the AFAO that will stratify
in the extended year. Table 2-2 also shows the percent reduction in economic
retention.

REQUIREMENT ASSETS
AFAO +20.0% +10.0U
ECONOMIC RETENTION N/C -16.0%

Table 2-2

The percentage of inventory that now stratifies in the AFAU, shown in
Table 2-2 previously stratified under economic retention. By stratifying
this amount in the EY, the economic retention category was decreased by 16
percent. Note we display percentages in Table 2-2. In Appendix B, we show
the actual numbers for June 1986. However, it is the percentages we want to
estimate, since the Stock Fund managers will use the percentage estimate on "
the March 1987 CSIS, which is the one used to submit the Budget Estimate
Submission (BES). N

The program we developed to stratify the EY provides a valid estimate
of the requirement and how the on-hand inventory stratifies against that
requirement. The program is a valuable tool. We suggest analysts, policy
makers, and stock fund managers use the program to estimate the requirements -

and stratification of future Economic Order Quantity (EDQ) stockage policy
changes. For example, policy makers can use the program to determine the
change in requirements cost that would result from a change in the computation
of the EOQ (i.e., a change in the cost to order). We intend to retain the
program for future use. .%

;..
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CHAPTER 3

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

1. The total Approved Force Acquisition Objective (current year,
apportionment year, budget year, and extended year) reflects required assets
and should stratify as applicable inventory.

2. We needed to estimate the amount of inventory that stratifies into the
extended year, because it is not stratified separately in current systems
support division Central Secondary Iten Stratification (CSIS) reports.

3. For June 198b, a total of 10 percent of the rn-hand inventory stratified
in the extended year. Those assets should be considered applicable inventory
and should be included in the Approved Force Acquisition Objective.

4. The stratification program we developed to estimate the extended year
requirement and asset position can be used to estimate future stock fund
procedural or stockage policy changes.

RECOMMENDATIONS

1. Use our estimates for the extended year to show accurate applicable
inventory totals for budget submission.

2. Program the Requirements Data Bank (RDB) Central Secondary Item
Stratification (CSIS) report to stratify the EY separately.
(OPR: HQ AFLC/MMIG

3. Use the stratification program developed for this report to estimate
the imnact of future policy, procedural, and accounting changes.
kOPR: AQ AFLC/IMMA)
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APPENDIX A

EXPLANATION OF CSIS REQUIREENTS

REQUIREMENT COMPUTATIONS

In this appendix, we explain how we simulated the CSIS requirements and
how the assets are stratified into the various categories. The easiest way
to explain how the our simulated CSIS works is by an example. We will go
step by step through the CSIS using a hypothetical item. Let's assune the
item is a light bulb, and we are given the following information about the
item.

ITEM NAME: Light Bulb

PROGRAM MONTHLY DEMAND RATE 96.11 units
PRODUCTION LEAD TIME 3 months
ADMINISTRATIVE LEAD TIM 5 months
QUANTITATIVE REQUIREMENTS QUARTER 01 5 units
QUANTITATIVE REQUIREMENTS QUARTER 02 10 units
QUANTITATIVE REQUIREMENTS QUARTER 03 4 units
QUANTITATIVE REQUIREMENTS QUARTER 04 2 units
QUANTITATIVE REQUIREMENTS QUARTER 05 3 units
QUANTITATIVE REQUIREMENTS QUARTER 06 10 units
QUANTITATIVE REQUIREMENTS QUARTER 07 12 units
QUANTITATIVE REQUIREMENTS QUARTER 08 13 units
QUANTITATIVE REQUIREMENTS QUARTER 09 91 units
QUANTITATIVE REQUIREMENTS QUARTER 10 23 units
QUANTITATIVE REQUIREMENTS QUARTER 11 0 units
QUANTITATIVE REQUIREMENTS QUARTER 12 0 units
QUANTITATIVE REQUIREMENTS QUARTER 13 15 units
QUANTITATIVE REQUIREMENTS QUARTER 14 12 units
SAFETY LEVEL 67 units
STOCK DUE OUT 65 units .
OTHER ACQUISITION WAR RESERVE PROTECTABLE 0 units
BALANCE OTHER WAR RESERVE PROECTABLE 0 units
EOQ YEAR FACT(J 1 year
ECONOMIC RETENTION 17000 units
SERVICEABLE ASSETS 282 units
UNSERVICEABLE ASSETS 0 units
ON-ORDER (CONTRACT) 200 units
ON-ORDER (COMMIITED) 1984 units

Given this information (this information is available in the D062 system for
any EDQ item), the CSIS would compute the following requirements and stratify
the assets as shown on the following page.

We will now go through each of the results shown in Table A-I and explain
how they were obtained.

6,-.
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1. Other Acquisition War Reserve Protectable--This requirement is read
in from the given information.

2. Stock Due Out--This is the number of units that have been backordered
and is waiting for resupply.

In our example, this requirement is read in from the given information.
Therefore, the Stock Due Out is 65 units.

3. Demands, Current Year--The current year is either 3, 6, 9, or 12
months depending on how many months are left in the fiscal year. The current
year requirement is computed by multiplying the number of months left in the
fiscal year by the program monthly demand rate, then the corresponding number
of quantitative requirement quarters are added.

In our example, we will assume there are 6 months left in the fiscal
year; therefore, the current year requirement is 6 times the program monthly
demand rate plus the first two quarters of the quantitative requirement.

( 6 * 96.11) + 5 + 10 = 591.66 -- > 591 units

4. Demands, Apportionment Year--The apportionment year is always 12
months. The apportionment year is computed by multiplying the program monthly
demand rate by 12 and adding 4 quarters of quantitative requirements starting
off where the current year stopped.

For our example, the current year used the first two quarters of the
quantitative requirements, so the apportionment year would use the third,
fourth, fifth, and sixth quantitative requirement quarters.

( 12 * 96.11) + 4 + 2 + 3 + 10 = 1172.32 --> 1172 units

5. Demands, Budget Year--The budget year has the same definition as the
apportionment year. The budget year is computed by multiplying 12 times the
program monthly demand rate and adding 4 quarters of quantitative requirements
starting off where the apportionment year left off.

Using our example, since the apportionment year used quarters 3, 4, 5,
and 6, then the budget year would use the quantitative requirement quarters

7, 8, 9, and 10.

(12 * 96.11) + 12 + 13 + 91 + 23 = 1292.32 --> 1292 units

6. Safety Level--The safety level is computed by reading in the data
from the D062 system and using the current safety level formula. [AF Reg

57-6, Chapter 7.]

For the light bulb, we will assume we were given this information, so
the safety level requirement will be 67 units.

8
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7. Insurance--If an item is marked with a special code 'I' then the
insurance requirement is the first quarter quantitative requirement.

Our light bulb is not an insurance item.

8. Production Lead time--This requirement is computed by multiplying
the producticn lead time in months times the program monthly demand rate and
then adding the corresponding quantitative requirements.

The light bulb has a production lead time of 3 months. Thus the
requirement is 3 times the program monthly demand rate plus 1 (i.e., 3 months
lead time / 3 months in a quarter) quarter of quantitative requirement starting
off where the budget year ended (i.e., the llth quantitative requirement
quarter).

( 3 * 96.11) + 0 = 288.33 --> 288 units

9. Administrative Lead Time--This requirement is computed by multiplying
the administrative lead time in months times the program monthly demand rate
and then adding the corresponding quantitative requirements.

The light bulb's administrative lead time was 5 months, so the requirement
would be 5 times the program monthly demand rate plus 1.67 (i.e., 5 months
lead time / 3 months in a quarter) quarters of quantitative requirements. In
this case, the requirement would use the twelfth quarter of quantitative
requirements and 67 percent of the thirteenth quantitative requirement quarter.

( 5 * 96.11) + 0 + (0.67 * 15) - 490.6 --> 490 units

10. Procurement Cycle--The procurement cycle is computed by first
converting the EOQ Year Factor to months (i.e., multiply by 12). The next
step is to multiply the converted factor times the program monthly demand
rate. The resulting product is the Procurement Cycle Requirement.

The light bulb has a EOQ factor of 1 year, which is equal to 12 months.

( 12 * 96.11) = 1153.32 --> 1153 units

11. Extended Year--To calculate the extended year, you have to determine
if a buy will occur during the extended year. If a buy does occur in the
extended year then the requirement is the number of months in the extended a

year until you reach the buy point times the program monthly demand rate
plus the corresponding number of quantitative requirement quarters. If a
buy does not occur in the EY, then the requirement is equal to the procurement
cycle quantity.

9



In our example, we will reach a buy point in the first month of the
Extended year, and thus, the requirement is 1 times the program monthly demand
rate plus the next 0.33 (i.e., 1 month / 3 quarters in a month) quarters of

quantitative requirement quarters starting from where the administrative
lead time requirement left off. In this case, the Extended Year requirement
would use the remaining 0.33 of the 13th quarter.

(1 * 96.11) + (0.33 * 15) = 101.06 --> 101 units

12. Balance Other Acquisition War Reserve--This data is given from the
background information (i.e., 0 units).

13. Approved Force Acquisition Objective (AFAO)--This is computed by
summing all the requirements (including the EY).

65 + 591 + 1172 + 1292 + 67 + 0 + 288 + 490 + 1153 + 401 = 5519

14. Economic Retention--This is read directly from the D062 tapes.

15. Total Retention--This is computed by adding the AFAO plus the
Economic Retention.

We have now explained how the requirements are computed. The next step
is matching the assets against these requirements. To do so, we start at

the top and apply the assets to fill each requirement category until we run
out of assets.

We will start with the serviceable assets. From the given information,
we have 282 light bulbs on hand (i.e., the light bulbs are sitting on the

shelf). Our first priority is to satisfy any backorders that might have

occurred while waiting for resupply. Checking the simulated CSIS shows that
we have a stock due out amount of 65 light bulbs. Therefore, 65 of our 282
light bulbs will be used to satisfy this requirement. This leaves 217 light

bulbs still on hand. Our next priority is to satisfy the current year
requirement which is 591 units. Since we only have 217 on hand, all of the
remaining light bulbs on hand will be used to satisfy the current year
requirement. This still leaves a current year requirement of 374 (i.e., 591-
217). All of the remaining requirements will have zero assets against their
requirement since there are no more on hand.

We then proceed using the same method with our unserviceable assets.

In our example we do not have any, so the entire column is filled with zero.
The next category of assets is called on-order contract. These are assets
which have been ordered by the Air Force, but have not yet been received
from the contractor. These assets are stratified in the same manner as the
serviceable assets. In our example, we still have a current year requirement
of 374. Therefore, all of our assets on contract order will be used to
partially satisfy the current year requirement. This leaves us with a current

year requirement of 174 (i.e., 374-200).

I0I
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The last category of assets is on-order committed. These are assets in
which the Air Force is still in the process of finding a contractor and
completing the necessary paperwork. Again these assets are stratified the
same way as the previous assets. In our scenario, we have 1984 light bulbs
waiting to be put on contract. The first 174 on-order committed assets will
be used to completely satisfy the remaining current year requirement. The
remaining 1810 (i.e., 1984-1 7 4) will be used to satisfy the apportionment
year requirement which is 1172. The requirement can be completely fulfilled
and leaves us with 638 light bulbs (i.e., 1810-1172). The next category to
satisfy is the budget year requirement which is 1292. Since we only have
638 light bulbs, all of them will be used against this requirement. All of
our assets have now been stratified. The remaining requirements will be
filled with zero since we have no more assets to stratify.

.4
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PROGRAM RESULTS
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APPENDIX B

PROGRAM RESULTS

In this appendix, we show the actual output from our stratification
program. These are the actual numbers for the June 1986 CSIS. Percentages
were computed using these numbers and then applied to the March 1987 CSIS.
The March 1987 CSIS now includes the estimate for the extended year and is
the one used for the Budget Estimate Submission.

The first five pages contain the output for the Air Logistics Centers,
and the last page contains the results rolled up at the AFLC level.

13
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SA- ALC
EY STRATIFICATION REPORT

UN ON ORDER 011 CRDER
REQUIREMENT SERVICEABLE SERVICEABLE CONTRACT COMMITTED

I .ASSZ JS 9707C?54688 372523 687826080) 526564196
Z.ACO WAR ..RO EC.ABLE 48047823 3748-582 : ,7379 273427.

.STOC. ZUE O'F 1485U(.'118 21786,5140 .... 6 3771 9
3.URRENT YEAR (CY) IA19354376 76989021 3504 35553794 !7413467

A S, .APPORT IONAENT YEAR 54()3(-8640) 172664324 !5 129 16059961 C) 1( 3173798
6.BUDGET YEAR (BY) 55,25752 913.11. _12199 z3311 ".)' 1-17f5998...... t.-_ T_ - 1.2 17 --'7 4 ... .17 23
7 .EXTENDED YEAR (EY) 3446242. 5"7372-979 274 '6687244 57227234

8.SAFETY L-EVEIL 105076267 82C1230 2.-,833 26329938
.INSURANCE 5... 0 10 119775- 48P376 280897

0 .F'LT QUANTIY 5849436 3337 0(-)9 56287 57563463 C
1 .ALT u1L-NT TY -339 )4328 147630)'2. 14 113596 1 4 947079 -5'? 1828

.F'RL'CUREMENT CYLLE 5Ct6 1 2 25 4... - " 14787159
13.OTHER WAR 5'-fESERVE 122621765 1062'5363 ,9477 4476888
14 .A AO 33 5, 1 u ), 368 551 1- 1 _,8,79959900 e 5359.08 178, 12568
15 .EZONOMIC RTENT ION 93-f '" / 1 0) 4 9-79C66408 2937-?'
16 lONT INGENC Y RE-TENT 19! '3 14, . 0052"
17.TOTAL RETENTION 1.26980)09472 64905.5952 372523 620431328 501085748
18.EXCESS 126178" -4 0 59439920 61985551

165949 RECORDS READ
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SM- ALC
EY STRATIFICATION REPORT

UN ON ORDER ON ORDER
REOUIR'-MENT SEkYICEAEL'_E h,ERVICEABELE ON-F'ACT DT TErD

8 S 285 04. 2 4,24 4.5,6 32 95338184 7,6-6046 2 C ' .4
2.ACQ WAR FROTECTABLE 5()9982 13182 4:P 1 179 (0.5929 "
3.STOCV DUE 'J'UT 3J684 377 3414448 23643 115(8477 547683
3.CURRENT YE4. ,CY) 2H568456 1869899- -910 3824891 . r.153
- APF'P[RT TNMENr F YEAR 7942207 33489 47 16073 I5222869 ,6,749.
.PUDGET EAR BY) 7630899, 2, 27;>.. ? 12479993 17. i067

7.EXTENDEI YF-AR (EY) 632442. 1882-5 6981459 7301907
8.SAFETY LEVEl_ 97 1 72? 3741761 0 275'408 2978459

.NS U A NCE 1151 0641 1 37313f .. 264935 1" .994_,
iy .FLT 6.U\ ,I 54198792 6... ., 4- 538 0 4753487 C)
1.ALT QUANTITY 41526672 3306398 1710202 _1254167
I2.F'FO,'.JF'EMENT C' CLE 9'C)7'-.,748 1381732 0 5165275 1383476p

W"V: RESERVE 1 0748568 243.. 0 829892 89882

14 AFA0 '" i 1 (.56 12348'2383 398,12448 e3081(.)79 6 722 97
1 5.ECONOMIC R5ETEENTION 15131 C95I4 31894488
16.CONTINGENCY RETENT I D 4 vB69 06
I 7.TOTAL RETENTION 2()3528060 1553-7746-4 45632 63'95 0C82 /,-) ?41-6
18 .EXCESS 31 00 U.3 7 2198.) 136 t-, I i b,-"

70990 REcoD: RAD
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WR- ALC
EY STRATIFICATION REPORT

IN -N ORDER 01', F.'
RrFOURPR EN' SERVICEABILE --NE-'V I CEA LE CL ,, RACT COMr'TTF

D~ 1- 0 1 4 2-.I
V. W{,- . .... _rLF . 9 . . " : ''' ' , -": -- ''-'

Uk i*NT r'L-s (CY) 4 3Q I
9 ,-r W 3.: l I.! '7 .( E- ....

x N-L' E:7 D' 4yf E Y 3- Fi I' P B, '8- 3 4

.'~ '~ 1 1 4'1 6 646 1 -
:, . ." . .. ." 329, "-- " -5 i ..

A T Q r'!'4T T '1. '3,, 3 1 41 . 4
' - H 0 1 4T 0 3 .. 3 ..-

Li J: - '9VE 6 0 7 ', 6 4 3 4
_:.I j 1 3 - (- .L ' . : i, 5 '1, 4 ..'' 24,

UN 6r: --N i[--Z .... NE R r '( ,-,o: ... ._, 75 .. 'I I"Y. .. . S 2'? 4 4 4 ,-'  ,': 3 -' E ; 'V : E . ' " :i3 .31 " -' ";4" '

7... 1- Q.. 73634264 5 :'8

...... -, )2'_C K 45447..l'33 13?356 2 'T 3.524

..... .. ....... L - . i': , 1...) 7 :3: )4 () 'q- "  o

130540 RECORDS READ

Table B-5
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